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Atrial Fibrillation 

A Substantial Threat to the Brain 

 

► 5%/year stroke rate 

 

► 12%/year for those with prior stroke 

 

► AF-related strokes have worse outcomes 



High-Risk Factors 

►Mitral stenosis 

►Prosthetic heart valve 

►History of stroke or TIA 

 

Moderate-Risk Factors 

►Age >75 years 

►Hypertension 

►Diabetes mellitus 

►Heart failure or ↓ LV function 

Risk of stroke in AF 

 

 

Singer DE, et al. Chest 2004;126:429S. 

Fang MC, et al. Circulation 2005; 112: 1687. 



The CHADS
2
 Index 

Stroke Risk Score for Atrial Fibrillation 

Congestive Heart failure  1                                 32 

Hypertension     1                                 65 

Age >75 years   1                                 28 

Diabetes mellitus   1                                 18 

Stroke or TIA     2      10 

 

Moderate-High risk  >2                              50-60 

Low risk   0-1                             40-50 

  VanWalraven C, et al. Arch Intern Med 2003; 163:936. 

* Nieuwlaat R, et al. (EuroHeart survey) Eur Heart J 2006 (E-published). 
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Natural History of “Lone” Atrial Fibrillation 

No Cardiopulmonary Disease; <60 Years Old 

Kopecky S, et al. N Engl J Med 1987; 317:669. 

97 Patients 

Mean Age = 44 

14.8 years 

Follow-up 

0.35%/yr Stroke 

0.40%/yr Mortality 



Risk Stratification and Anticoagulation 

Stroke Reduction with Warfarin Instead of Aspirin 

Number of patients 

Needed-to-treat 

to prevent 

1 stroke/year 

250 42 83 

EAFT Study Group. Lancet 1993; 324:1255.  

Zabalgoitia M, et al. J Am Coll Cardiol 1998; 31:1622. 
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CHADS2 Score      3             2                 1                   0 



Anticoagulation in Atrial Fibrillation 

Stroke Risk Reductions 

Hart R, et al. Ann Intern Med 2007;146:857. 

Warfarin 
Better 

Control 
Better 

AFASAK 

SPAF 

BAATAF 

CAFA 

SPINAF 

EAFT 

100% 50% 0 -50% -100% 

Aggregate 



Reduction in Risk of Stroke with Different 

Anti-thrombotic Therapy for Atrial Fibrillation 

 

100% 50% 0 -50% 

ACTIVE-W 
Anticoagulation vs. 
Aspirin + Clopidogrel 

Anticoagulation vs. 
Antiplatelet drugs 

7 Trials 
n = 4,232 

n = 6,706 

Warfarin 
Better 

Antiplatelet Rx 
Better 

Connolly S, et al. Lancet 2006; 367:1903. 

Hart R, et al. Ann Intern Med 2007;146:857. 



Dabigatran / Pradaxa 
Oral Direct Thrombin Inhibitor 
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The RE-LY Trial 

Warfarin vs Dabigatran in high risk AF 

R 

Open 

•Atrial Fibrillation with ≥ 1 Risk Factor 

• Absence of Contraindications 

• 

Warfarin 

Adjusted  

INR 2.0 – 3.0 

N=6000 

Dabigatran 

etexilate       

110 mg BID 

N=6000 

Dabigatran 

etexilate       

150 mg BID 

N=6000 

Blinded Event Adjudication 

Open Blinded 

R 



RE-LY: Baseline Characteristics 

Characteristic 
Dabigatran    

110 mg 

Dabigatran    

150 mg 
Warfarin 

Randomized 6015 6076 6022 

Mean age (years) 71.4 71.5 71.6 

Male (%) 64.3 63.2 63.3 

CHADS2 score 

(mean) 

     0-1   (%) 

     2      (%) 

     3+    (%) 

2.1 

 

32.6 

34.7 

32.7 

2.2 

 

32.2 

35.2 

32.6 

2.1 

 

30.9 

37.0 

32.1 

Prior stroke/TIA (%) 19.9 20.3 19.8 

Prior MI (%) 16.8 16.9 16.1 

CHF (%) 32.2 31.8 31.9 

Baseline ASA (%) 40.0 38.7 40.6 

Warfarin Naïve (%) 49.9 49.8 51.4 

Connolly et al., NEJM, 2009 



RE-LY: Stroke or Systemic Embolism 

0.50 0.75 1.00 1.25 1.50 

Dabigatran 110 vs. Warfarin 

Dabigatran 150 vs. Warfarin 

Non-inferiority 
p-value 

<0.001 

<0.001 

Superiority 
p-value 

  0.34 

<0.001 

Margin = 1.46 

HR   (95% CI) 
Warfarin better Dabigatran better 

Connolly et al., NEJM, 2009 



Clinical trials of Anti-thrombotic Treatments for  

Prevention of Ischemic Stroke in AF 

 

 

W vs placebo 

W vs W low dose 

W vs ASA 

W vs ASA + clopidogrel 

W vs dabigatran 150 

0 0.3 0.6 0.9 1.2 1.5 1.8 2.0 

Favours warfarin Favours other treatment 



End point Warfarin  

Dabigatran 

110 mg  

twice daily 

RR (95% CI)  

vs warfarin 
p 

Dabigatran  

150 mg 

twice daily 

RR (95% CI)  

vs warfarin 
p 

Stroke/ systemic 

embolism 

(%/year) 

2.74 2.32 
0.85 

(0.59–1.22) 
0.37 2.07  

0.76 

(0.53–1.10)  
0.14 

Hemorrhagic 

stroke (n) 
18 2 

0.11 

(0.03–0.47) 
0.003 5 

0.27 

(0.10–0.72)  
0.009 

ICH (n) 30 6 
0.20 

(0.08–0.47) 
0.001 13 

0.41 

(0.21–0.79)  
0.007 

RE-LY: Outcomes in Secondary-Prevention 

Patients with AF by Treatment Assignment 

Diener HC et al. American Stroke Association International Stroke Conference 2010; 

February 26, 2010; San Antonio, TX.  



RE-LY: Secondary Efficacy Outcomes  

According to Treatment Group 

Connolly, et al. N Engl J Med 2009;361:1139-51 

Event 
Dabigatran 

110 mg 

Dabigatran 

150 mg 
Warfarin 

Myocardial 

infarction 
0.7% 0.7% 0.5% 

Vascular death 2.4% 2.3% 2.7% 

All-cause 

mortality 
3.8% 3.6% 4.1% 



RE-LY: Annual Rates of Bleeding 

Dabigatran 

110mg 

Dabigatran 

150mg 
Warfarin 

Dabigatran 

110mg vs. 

Warfarin 

Dabigatran 

150mg vs. 

Warfarin 

n 6015 6078 6022 
RR 

95% CI 
p 

RR 

95% CI 
p 

Total 14.6% 16.4% 18.2% 
0.78 

0.74-0.83 
<0.001 

0.91 

0.86-0.97 
0.002 

Major  2.7 % 3.1 % 3.4 % 
0.80 

0.69-0.93 
0.003 

0.93 

0.81-1.07 
0.31 

 Life-  

Threatening  
1.2 % 1.5 % 1.8 % 

0.68 

0.55-0.83 
<0.001 

0.81 

0.66-0.99 
0.04 

Gastro- 

intestinal 
1.1 % 1.5 % 1.0 % 

1.10 

0.86-1.41 
0.43 

1.50 

1.19-1.89 
<0.001 

Connolly et al., NEJM, 2009 



Key bleeding risk factors 

Age > 75 years, frailty, co-morbidity  

 

On anti-platelet 

 

Renal impairment 

 

Use of NSAID 

 

Clinically important bleeding history (eg GI haemorrhage) 

 

Labile INR’s on warfarin 



Risk of Stopping Therapy in the First Year Among  

Patients Newly Starting Warfarin by Age 

Hylek EM et al, Circulation 2007;115(21):2689-2696. 
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Age < 80  Age >=80 



Risk of GI bleeding with Different 

 Anti-thrombotic Agents 

Hallas J, et al. BMJ doi:10.1136/bmj.38947.697558.AE 

Mean age=72 years 



 
 

Primary prevention trials  with 95000 individuals &  
3554 serious vascular events   

 
Anti-Thrombotic Trialist Collaboration 

Lancet 2009  

Low does aspirin compared to placebo for 

primary prevention of vascular disease 

 

       Absolute reduction = 0·06% per year  

                 (12%PR = 0.06%AR ) 

 

 



Anti-coagulation and anti-platetet treatment: 
Consider strength of indication and bleeding risk 

Anti-coagulation Anti-platelet 

Weak indication Atrial fibrillation but  

no risk factors for stroke 

�CV risk factors 

 but no clinical evidence of CVD 

Usually indicated Atrial fibrillation and  

risk factors for stroke 

Stable coronary artery or  

cerebro-vascular disease 

Strong indication  Atrial fibrillation and 

previous stroke / TIA. 

 

Mechanical heart valve 

Coronary stent < 6 months 

Drug eluting stent <12 months 

Acute coronary syndrome or carotid 

territory stroke/TIA < 6mths 

Advanced CVD / history of multiple 

events 

 



Lower-dose regimen (110mg bd) 

► Elderly 

► Renal insufficiency 

► Lower stroke risk (CHADS2 score of 1) 

► Increased bleeding risk 

Higher-dose regimen (150mg bd) 

► Higher stroke risk (CHADS2 score ≥ 2) 

 

Which Dose of Dabigtran ? 


